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central Over Wmhington Territory and Oregon, the other cen- 
tral over KansaR. The pressure at  the centre, a t  first but little 
blow the normal, steadily decreased as the area moved to the 
Southeast. On the morning of the 6th the lowest pressure was 
at. Huron, Dak., and the storm began to move in a .direction 
slightly to t h e  north of east. I t  was last observed on the after- 
noon of the 8th, when i t  was central in tlie lower Saint Law- 
rence valley. I t  was attended by liglit snow or rains and brisk 
winds, becoming moderate gales over the Lake region on the 
7th and 8th. The temperature rose slightly during the ap- 
Proach of the area, the greatest rise being in New England, 
where it amounted to 30° in twenty-four Ilours. 

uI.-A feeble depression was observed on the afternoon of 
the 6th, exteildiiig from the Northwest Territory to the south- 
ward along the Rocky Mountains. I t  lnoved to the southeast, 
and was central over m7yomiug from 10 p. m. of the Gth till 3 
P. m. of the 8 th ,  wlien the movement toward the southeast was 

The area was very eloilgated in shape, its greatest 
length lying to the northwest and southeast. On the morning 
Of the 9th the area had divided, ono portion continuing to the 
southemt till central a t  New Orleans, La., then to the north- 
@a&, disappearing over Alabama on the morning of the 11th ; 

other portion remained, with slight change of positiou, over 
Colorado, Wyoming, and western Montana until the morning 
Of the 12th, when apparently it had united with au area of low 
PreSRUre then moving eastward from the north Pacific. Light 
local snows owurred over the northern and middle slopes of' the 
Rocky Mountains from the 6th to 9th. 

1v.-On the morning of the 12th 911 extensive area of low 
PrWsure, bounded by the iPobar of 30.0, extended over the north 

region, the northern plateau, !lie .northorn slope, the 
MlSsouri Valley, and t h e  upper Mississlppl valley. The press- 
ure was lowest (29.37) a t  Tatoosh Isl:ind, Wasb. At the suc- 
ceeding observation the area had divided. The easterii part 
?Wed to the southeast until 7 a. m. of the 13th, when it di- 
vlded, one portion moving to the southward, disappearing over 
northern Texm, the other portion moriug a little to the north 
Of east, passing to the north of the region.of observation. The 

portion, without change of position, disappeared by 
gradual increase of pressure. The area ma8 attended by heavy 
l'alns in tho north Pacific region on the 12th, and by light 
s?OW8, with light winds, over the Missour1 valley, upper Missis- 
'lPPi Valley, and t h e  Lake region on.the 13th. 

v.-The existolice of tliis depress1011 was first apparent on 
the afternoon chart of the 16th. The centre was located to the 
north of Lake Superior, beyond the tidd of observation, and 
the Southern portjou onIy of the area oxtended over the Lakes. 

~ ~ 

The disturbance moved rapidly southeastward, passing off the 
coast of Nova Scotsin on the afternoon af the 17th.  It was at- 
tended by gales of twenty-fire to thirty-tive miles on the Lakes 
on the afternoon aut1 night; of the 16th, and by light snows 
over the New England States on the  17th. 

VI.-At 10 p. m. of the 17th an extensire area of low press- 
ure was observed, reaching from the territory north of Montana, 
the pressure being least over Montana and the, northern 
half of Wyoming and Dakota, while another depression of less - 
extent and less energy was central over Colorado. Both areas 
moved to the southeast, the former increasing and the latter 
rapidly decreasing in pressure. At 3 p. m. of the 18th both de- 
pressions appenred as one areaof low pressure with two centres, 
one of which was located in southwest Kansas and the other 
north of Dakota. After 10 p. m. of the 18th t h e  movement of the 
south centre was to the northeast. On the morning of the 
19th the north centre had entirely disappeared, and the area 
was in shape an ellipse with longest axis extending in a north- 
east and southwest direction. At  7 a. m. of the 20th i t  was 
central over northern Michigan, the lowest pressure,29.24, being 
reported from Escanaba. Froin this position the movement of 
the area was more easterly, and it was last observed central 
in the lower Saint Lawrence valley, the pressure at  the ceiitre 
having increased 0.2. It was  accompanied by rain or snow 
throughout its course, and by brisk winds,becoming high over 
the Lake region. 

VI1.-This area of low pressure was observed bearing down 
from the northwest over Montana a t  10 p. m. of the  22d. It 
moved to the eastward, continuing to extend to southward, until 
the afternoon of the 24th, when it was central over western 
Lake Superior. At the succeeding observation it had appar- 
entlyunited with an area of low pressure moving from the 
Gulf of Mexico to the northeast, and at  that time central over 
northorn Indiana. The depression was of feeble energy and 
waa nnnttended by any change in the weather conditions, ex- 
cepting a slight rise in temperature. 

VI1I.-This disturbauce approached the coast of Louisiana 
from the Gulf of Mexico and moved in a direction slightly to 
the west of north until central near Shreveport, La., a t  10 p. 
m. of the 23d. From this position i t  moved to the  northemt 
uutil central over Lake Huron and the prossure at  the centre 
rapidly decreased to 29.2. From Lake Huron i t  moved to the 
eastward until central over Maine, then again to the north- 
east, the central pressure slowly increasing. I t  was accom- 
panied,by light rains or snows, slightly higher temperatures, 
and brisk winds, becomiug strong gales over the Lakes from 
the 24th to the 26th. 

NORTH ATLANTIC) STORMS FOR FEBRUARY, 1888. 
[Pressure in inches and millirnetres; wind-force by Bearpfort scale.] 

The paths of the depressions that nppeared over t h e  north 
Atlantic Ocean during February, 1888, have been determined 
from international simultttneous observations by captains of 
Ocean steamships and sailing vessels, received through the co- 
'Peration of the the Hydrographic Office,. Navy Departruent, 
and the '' New pork Herald Weather Se,rvice." 

Ten depressions have been traced, of which, seven passed 
'atward from the American continent north of' the fortieth 
Parallel ; oile developed between Bermuda and the coa8t of the 

States ; oue first appeared northeast of Bermuda, and 
One apparently origirlated east of the Azores. Of the seven 
'epreSsions which advanced from the American coast, three 

northeast beyorid the region of observation west of the 
tblrtieth meridian, and four passed south of' east and disap- 
peared South or southeast of the Banks of Newfoundland. One 
depr@sim pursued an irregular course i n  the  vicinity of Ber- 
muda; one moved northeast from south of the Banks of New- 
??$and, and one has been given 11 south of east track over 

six passed eastward over Newfoundland ; one developed south 
of Nova Scotia, and five first appenred orer mid-ocean. The 
depressions generally pursued east-northeast to northeast 
tracks, and in number and energy corresponded closely with 
the February average. 

I n  Pebrmry, 1888, the severest distnrb;ances attended the 
passage of depression number 1, which moved northeast from 
south of the Banks of Newfoundland to the dfty-fifth parallel 
from the 1st to the  4th, inclusive. Of the remaining three de- 
pressions traced during the first decade of the  month, number 
3 alone exhibited marked energy, which however, rapidly, di- 
minished with its advance southea8stmard from Newfoundland. 
From the 10th to the 13th,  inclusive, fresh and strong north to 
west gnles prevailed over the British Isles, attending the pres- 
ence to the eastward or northeastward of an area of low baro- 
metric pressure. During the second decade four depressions 
of moderate energy appeared over the western portion of the 
oceeu. Subsequent to the 20th two depressions moved ertst- 
rard over northern Newfoundland, one of which, number 9, w88 
wmnpanied by disturbances of considerable strength. 
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15 8. 8. Scnndinnvinri ....... 
16 3. 3. Jnn  Brcydel ........ 
I6 S. 8. Herniun ............ 

G 1 7  8. 3. Vnderlnnd .......... 
17 3.9. DukcofUuckinghnm 
19 3. 8. Snntingp ............ 
20 3.8. DukeolBuckinyham 
21 3. 8. Dengore Hcnd ..,,.. 
21 8. 8. Hcrmnnn ........... 
21 8. 3. Cit of Washington. 

23 Y. 3. LnChnmpngne ...... r1-22 S. 8. PoLrin ............. 
............. 25 3.3. Polnrin 

r5-26 3. 3. Umbria ............. 
r5-26 8.3. h C l i n m p q n e  ...... 
15-26 3.3. Breakwater ........ 

26 8 .8 .E  ypt .............. 
6-27 8.3. Uurhnm Cit): ....... 

8.8. Btockholm City .... 
26 3. 3. Vfynnoko.. ......... 

.......... .... ........... ............... 
28 , Fog at  Saint John's, N. F. 

As compared with the corresponding month of previous 
years, the weather over the North Atlantic during February, 
1888, was unnsually fine; the depressions were deficient iu 
number, and, as a whole, in energy. 

I n  the following descriptions of the depressions traced, po- 
sitions are given in degrees, latitude and longitude, except io 
cases where twenty-five to tliirty-fijre minutes are cited, when 
they are shown in degrees and half degrees. 

l,-This depression was central on the 1st in about N. 38O, 
W. 67O, whence it moved uortheast to N. 43O 30/, W. 63O 30/, 
by the 2d, with pressure falling below 29.00 (736.6) ; by tho 3 d  
t h e  storm-centre had advanced northeast to the fifty-first 
parallel, with slight changes in central pressure and strong ta  
whole gales to the thirty-fifth parallel, and subsequent to the 
4th disappeared north of the region of' observation. The fol. 
lowing report relative to this fitorm has beeu made by Mr. John 
Higgins, observer a t  Saint Johii's, 8 .  F.: "2d, strong north. 
east gale set in 2 a. m., with sleet and snow, and raged all day; 
barometer at 11 p. m. 28.78 (731.0), and falling." 

fl,-This depression was central on the 1st in about N. 39O, 
W. 12O, whence i t  passed south of east over southern Portugal 
and Spain, mi thout evidence of marked energy. 

3,-This depression moved south of east from the Gulf ol 
Saint Lawrence over Newfouudland during the 6th, and on the 
morning of the 7th was central in  about N. 45O, W. 49O; by the 
8th the storm-centre had passed southward to the thirty-eighth 
parallel, after which i t  apparently recurved to the northweAt 
under the influence of depression number 4, which was central 
on the 9th over the Gulf of Saint Lawrence. 

4,-This depression advanced south of east from the lower 
part of the Gulf of Saint Lawrence and pa7sed over the Banks 
of Newfoiindland during the 10th; after which i t  disappeared 
in the direction of the Azores, attended to the eastward of 
the fiftieth meridian by fresh to strong gales. 

&-This depression was central on the 12th off the soutli- 
emt coast of Nova Scotia, whence i t  had advanced from the 
westward. During t h i s  date barometric minima falling to 
about 29.60 (749.3) were shown, and fresh to strong gales pre- 
vailed to the thirtieth parallel. By the 13th the storm-centre 
had moved eastward to the fiftieth meridian, with a decided 
increase in  pressure, after which it disappeared to the eastward 
of the Grand Bauk.r. 

&-This depression appareutly originated to the westward 
of Bermuda, and on the 13th was central iu  about N. 35O, W. 
69O, with f'resh to strong gales over a considerable area; by 
the 14th the centre of depression had moved east-northeast to 
the sixty-fifth meridian, and by the 15th had passed slowly 
southeast to the sixty-third meridia~,  after which it recurved 
northward under the influence of depression number 7. 

7,-This depression was central on the 15th o f f  the west- 
southern coast of Nova Scotia, from which position it mored 
northeast over Newfoundland by the 16th; a t  noon, Green- 
wich time, ofthe 17th, the storm was ceutral in  about N. B O O ,  

W. 47O, after which it disappeared north of the region of ob- 
servation, attended by moderate to fresh gales. 

&-This depression developed off the American coast in 
about N. 40° on the 18th, and moved rapidly east to the fifty- 
sixth meridian by the 19th; by the 20th the storm-centre had 
advanced northea8t to N. 49O, W. 41°, from whence i t  disnp- 
peared north of the fiftieth parallel. This storm possessed 
small energy. 

g,-This depression was tho continuation of a storm which 
advpnced along the Saint Lawrence Valley during the 21st ; 
by the 22d the depression was apparently central over the 
northern extremity of Newfoundland, and during the next two 
days it moved north of east to the fortieth meridian, accom- 
panied by moderate to fresh gales; subsequent to the 24th 
the storm-centre recurved southward to t h e  forty-fourth 
parallel, with a marked increa8e in energy, and disappeared 
north of the Azores after the 26th. 

10,-This depression is given a probable east-northeast 
track from the Gulf of Saint Lawrence to the northeast of 
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Newfoundland from the 27th to the 29tl1, inclusive, during 
which period fresh to strong gales prevailed over the ocean 
south of Nova Scotia aud Newfoundland. 

FOG. 
The limits of fog-belts to the westward of tho fortieth 

meridian are shown on chart i by dotted shading. 
As conipared with the chart of the preceding month, Jan- 

uary, 1888, the southeru limit of the Newfoundland fog-belt has 
extended about one degree, while to tho westward of the Grand 
Banla the southern limit of fog remains about the mme. As 
regards frequency of occurrence, there has beeu a large in- 
crease in the number of fog-areas reported, more particularly 
in the region south of Nova Scotia and off the coast of the 
United States. On the seventeen dates for nrliich fog was re- 
ported near Nemfouudlnnd its development, in each instance, 
attended the circulation of winds in the eastern and southern 
quadrants of areas of low barometric pressure which were ad- 
vancing from the westward. Fog was reported south of'Nova 
Scotia on eight dates, during each of which areas of low pressure 
wore passing eastward over the Gulf of Saint Lawrence. On 
eleven dates for which fog was reported along the coast of the 
United States i t  originated, as a rule, wi th  south to east winds 
preceding t h e  approach over the continent of centres of aroas 
of low pressure. 

The following are the limits of fog-areas on the north Atlan- 
tic Ocean duriug February, 1888, as reported by shipmasters: 

Dnte Vessel.  - 
Lat. N, 

I Entered. 

,on. W.1 Time. Lat. N. 

0 1  
i -_ 

0 4  

5035 4 a . m . . . . .  4540 

45 51 I 3 n . m . . . .  . 44 34 
47 AO 1.30 n. i n . .  45 05 

8 p. m .... 39 40 
4.21 n. m .. 38 48 ........... 36 13 

48 40 1 . .  .......... 43 13 

53 05 
48 34 :: 
50 48 
47 25 ........... 45 4 0  ........... 45 r/ 
6 o q  ............ 
66 34 Noon ..... 40 50 

75 00 8 n . m . . . . .  36 ox 

48 49 I 6.30 a. m . .  43 24 
68 30 I... ......... 40 38 
slnnd. 

75 00 ............ Sandy 
40 36 

75 15 5.30 a. m.. 
49 20 ............ 44 44 
52 30 lop. m ... 44 
44 30 I g n .  m . . . .  45 40 

48 40 1 1o.gon.m. 4a 40 

74 51 I.... ........ 37 05 

50 30 ............. 44 I O  

70 07 I... ......... 40 28 

66 22 ,......... ... 
6 q m I 3 p . m  .... $ z 2  

4 12 5 . 5 5 p . m . .  43 00 

........... 40 47 
11 n . m . . . .  40 45 ........... 45 31 
12.30 u. m .  43 40 
q u e m . . . . .  45 50 
S P . ~ . . . .  4553 
6 n . m . . . . .  4 35 
Midnight. &cw 
10.57 p. 111. 46 46 
2 It. Ill.. ... 37 27 
6.1gn. in. .  42 20 
NOOII. .... 45 40 
1 1 n , n 1 . . .  4240 

I o p . m . . . .  42 54 
Midnight:. 5.22 a. 111.. 42 44 30 33 

g 11. 111 .... 46 43 
7 u. In .... 38 25 
6 n .  m .... 40 46 ........... 40 37 
an. m .... 33 43 
g a .  in .... 43 9 

6n.  m .... 43 30 

Noon ..... 42 25 
3u. m .... 42 39 

........... 45 16 

........... M 47 

OCEAN ICE. 

Cleared. 
- 
4on.W 

The following table shows the southern and easbrn 

Time. 

IO a. m.  

0.30 p. m.  
2 p . m .  
5.20 p. m .  
5 P. m. 

2 R. m .  

2 p. m.  
80. m. 
I O  o m .  
9 P. m *  

4.57 n. m. 
4 n. m. 
7.45 P. m. 
?&dzght* 

Midnight. 2 a. m.  

7.24 n. m . .  
3.10~. m. 
2 p. ni. 
6 p .  m.  

4 n. m .  
8 p. m.  

6 p. m. 
g p. ni. 
I p. m.  

I O  n. m .  

zp.  m .  

11.30 a. me 
10.30 a. ma 

8.30 a. m. 
3 u. m. 

2.30 p. m.  
I a. m.  

7 P * m .  

imits of 
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Month. - Month. 

......... ........ ......... ........ ......... ........ ......... 
....... - 

Lat. N. Long. W. 
-~ I a '  

$ 2; I 42 00 

0 ,  

46 19 45 44 
43 45 

48 00 44 47 
46 26 qr 50 
44 59 1 45 0s 

Field ice has been reported for February, 1858, a9 follows: 
9th, ice drovo in the harbor of Saint Jo1in7s, N. F., and 011 the 
11th heavy ice prevented vessels from entariug that port ; 
13tl1, drift ice reported close in 011 tho land off' the southeast 
coast of Mewfoundland; 17th,  s. s. "Bengore Head" encoun- 
tered ico from X. 4 7 O  161, W. 51° 53/ to N. 45O 58/, W. 52O 50'; 
19th, 21st, 2Gt11, and 2Stl1, ice roported off the south and south- 
east coasts of Nora Scotia; 28th, the s. s. '' Toledo " passed 
a qualitity of looso ice in N. 44O 59/, W. 45O OW.  In January, 
1888, two icebergs mere reported over tho Banks southeast of 
Saint John's, N. F. 

No icebergs have been reported for February, 1888. This  
fact constitutes a noteworthy feature which is unparalleled in 
the six-yoar February ice-record of this office. The quantity 
of field ice reported was nlso largely deficient, when compared 
with tho  average for the  mont'h. 

Load Cdifornia. Hill ......... Boono ....... 
Snlinns. .  ......... Monteroy.. .. 
Morritt's Ialnnd . Brevnrd ..... 
Golconda.. ....... Pope ........ 
Greenville ....... Bond ........ 
Prnirieville ...... Leo..  ........ 
Rilcy  ............ MclIenry .... 
Bnndwich ........ Do Knlb ..... 
L o p s p o r t  ... ...I Cnss. ........ 

Sacrnincnto ...... I s c r n m e n t o  . 

Poorin . .  ......... I Peoria . .  ..... 

&vay ............ Switzerland . 

Fkn-ida. I 
Illinois. 

Indiana. 

B icolnnd ........ Hcnry ....... 
Crosco ........... Hownrd. .... 
Monticello ...... Jonos. ....... 
Lawrence..  ...... Douglas ..... 

..... Woodson .... 
Point Plcnsnnt., . Tenans ...... 

Iowa. 

KflnSaS. i 
i 

Gnrdiner ........ .I Kcnnebec ... 

...... ..... 
Louisiana. 

Nand. 

Ma lflnd 
Cumbernnd.' I Alleghnny ... 

ICnliininzoo ...... d n n i n z o o  .. 
 onc cord.. ....... .( Jlorrimnc ... 
Moorestown .... .I Burlington .. 
Palermo ......... i OSWegO ...... 

Afnssachusetis'.' * ' 1 
Muhgan. 4 

Somerset ......... Rristol ...... 
Noatmr 'port ..... Esaex ....... 
Thornville. ...... Ln eer ...... 
Adrinn..  ........ .I Lennwco .... 
New Hflnrphire. 

New Jersey. I 

New York. 

Ohio. 

South OrllrIge. ... EeSOX ....... 

North Lowisburg Chnmpaign .. 
Wausron ........ Fulton ...... 

TEMPERATURE OF 'THE ATR (expressed in  degrees, Fahrenheit). 

3 9 5  

49.6 
47.6 

64.8 

38.0 
32.4 
ag.3 
25. I 
21.6 
22.4 

a8.5 
a7.0 
35.9 

15.7 
a1.4 

32.0 
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20.5 

32.8 
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24.3 
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25.2 
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31.8 

29.6 
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a?. 
31.8 
23.4 

23.0 

29.4 
32.1 

19.8 

31.2 
24.7 

44.3 
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Ln Crosse, W i s . .  ...................... 
Davenport, Iowa ...................... 
biurquctte,. Mioh ...................... 

7 1 . 8  

+O.8 

0.0 

1 . 2  20. I 

-a .x  
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-1.3 

- 0 . 4  
+.9 

-1.5 

-0 .9  

f4.0 

+0.7 

-1.6 

- Abovo normnl. I 
I 

Qelona htont ......................... 1xPo I 
DenvO; c o l o . .  ........................ 7.6 
Boiaf d l ty  Idnho ..................... 
Cheyeniio 'w  o . .  ..................... t i  

Cidy &a ..................... 
North PIntte,Aobr .................... 6 5 
Fort Custer, Mont .................... 61.1 1 Balt&nlre &y Utah .................. 2:; I - 

............ 
' TaZM. 

New Ulm ........ 
Stmfforil ......... 

Vir inia. 
Blrd'a d e s t  ...... 
Dale Enter r i se . .  
Variety MiYls .... 
W thevllle 

kat VirgiZ: * 
Helvetia ......... 

J30low normnl. 
__-- 

0 

5.4 
5 . 2  
5.0 

Chicago, 111. .......................... 5.0 
Sprin flold, 111 ........................ 4.7 
Snlnt%nUl hlll1n ...................... 4.6 
Dubu UO, i O W U  ........................ 4.a 
Port L o n ,  nfieI1 ..................... 3.9 
L_ 

...... 
Austin ...... 
Ornnge ...... 
Northnmpt'n 
Rookingham. 
Nelaon ...... 
Wythe. ...... 
Randolph.. .. 

49.8 

41.2 

55.5 
17.4 

40.0 
41.4 
37.8 
40.0 

37.2 

Extreme monthly mean 
'&npornture for February. 
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..... ...... ..... 

Lowest. 

I Am?. ~ Year. 
-- 

O I  

3a.a 1 1885 

43.2 1 1883 
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